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Background:  While many studies have evaluated patient and operative factors impacting outcome after the Norwood operation, there are limited 
data regarding post-op complications. We evaluated complications and associated mortality in a large multicenter cohort.
Methods:  Patients in the Society of Thoracic Surgeons (STS) Congenital Heart Surgery Database undergoing the Norwood operation (2000-
2009) were included. Prevalence and hospital mortality associated with post-op complications were assessed. Patient factors associated with 
complications were evaluated in multivariable analysis.
Results:  A total of 2557 patients (53 centers) were included: median age 6d (interquartile range 4-9); 90% single right ventricle. Overall mortality 
was 22%; 87% had ≥1 complication (Table). Mortality increased with the number of complications (none: 7%, 1: 20%, 2: 28%, 3: 35%, ≥4: 55%). 
Patient factors associated with ≥1 complication were: weight <2.5 kg (OR 1.6 95%CI 1.2-2.1), single right vs left ventricle (OR 1.4 95%CI 1.01-2.0), 
pre-op shock (OR 1.5 95%CI 1.1-2.1), non-cardiac anomaly (OR 1.5 95%CI 1.2-1.9), and pre-op mechanical ventilatory (OR 1.3 95%CI 1.0-1.6) or 
circulatory (OR 4.0 95%CI 1.6-10.2) support.
Conclusion: Complications are common after the Norwood operation, and associated with significant mortality. Renal and cardiovascular 
complications carry the greatest risk. These data may aid in providing prognostic information to families, and in guiding quality improvement 
initiatives. 
Complications following the Norwood operation associated with significant post-operative mortality and their prevalence, displayed in order of 
mortality risk.
n=2557
Post-operative complications Prevalence (%) Mortality (%) p-value
Acute Renal Failure Requiring Permanent Dialysis 0.5 92 <0.0001
Cardiac Arrest 12 68 <0.0001
Acute Renal Failure Requiring Temporary Dialysis 6 67 <0.0001
Mechanical Circulatory Support 14 57 <0.0001
Systemic Vein Obstruction 0.5 54 <0.01
Neurological Deficit Persisting at Discharge 3 48 <0.0001
Low Cardiac Output 16 48 <0.0001
Tracheostomy 0.7 47 <0.01
Pneumonia 2 47 <0.0001
Acidosis 11 45 <0.0001
Bleeding Requiring Reoperation 8 44 <0.0001
Unplanned Reoperation 12 39 <0.0001
Pulmonary Hypertension 3 39 <0.001
Complete Atrioventricular Block Requiring Temporary Pacemaker 3 34 0.01
Sepsis 11 34 <0.0001
Seizure 4 32 0.01
Pleural Effusion Requiring Drainage 6 31 <0.01
Respiratory Insufficiency Requiring Intubation > 7d 22 30 <0.0001
Arrhythmia 19 28 0.001
